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)14 performance on sire and dam lines and interactions between them (Sidwell and Miller 1971; Vesely and Peters 1972) . Such results are of limited value in formulating breeding plans, however, since information on both additive and non-additive genetic effects is needed. Reports that have attempted to estimate additive and non-additive effect in crossbreeding experiments with sheep were usually based on an incomplete design (e.g., Holtman and Bernard 1969) and information based on complete diallel mating systems is lacking. This paper gives results of a studY designed to estimate heterosis, general and specific combining abilities, and maternal and sex-linked effects based on a diallel mating system among four breeds of sheep.
MATERIALS AND METHODS
Data for this study were collected during an 8 yr crossbreeding experiment conducted from 1966 to 1973. This period is the extended phase 2 of the crossbreeding experiment described in detail earlier (Vesely and Peters 1972 l, 1966;2, 1961', 3, 1968; 4, 1969; 5, 1970; 6' The subscript I denotes that the effects were measured only among the progeny of the first type of mating (purebred) and the subscript 2 denotes that the effects were measured only among the progeny of the second type of mating (crossbred); thus, the effects of purebreds were estimated independently of the general combining ability and ntaternal ability effects All efiects were assumed to be fixed. More detail on the method of analysis is given by Harvey These results demonstrate that with increased intensity of production evident in, for example, higher reproduction rates, an overall change in management systems must follow to make the operation economically successful.
Heterosis showed an advantage of crossbred lambs over purebred lambs by 0.i2 kg in BW, 1.3 kg in WW, 1.2 kg in PWG, 0.014 kg in WPDA,2.5 kg in FW, and 6 percentage points in SVR ( For personal use only.
